We conducted a systematic review of randomized control trials examining the efficacy of self-hypnosis as a clinical treatment. Searching for 'self-hypnosis', 'selfhypnotic', 'autosuggestion', and 'autohypnosis' returned 576 studies, of which 22 met the definition of being an RCT. Self-hypnosis has been reported to be efficacious in studies of pain, childbirth, paediatric applications, stress and anxiety.
Abstract
We conducted a systematic review of randomized control trials examining the efficacy of self-hypnosis as a clinical treatment. Searching for 'self-hypnosis', 'selfhypnotic', 'autosuggestion', and 'autohypnosis' returned 576 studies, of which 22 met the definition of being an RCT. Self-hypnosis has been reported to be efficacious in studies of pain, childbirth, paediatric applications, stress and anxiety.
Methodological differences among studies are discussed. Self-hypnosis is most likely to be effective when taught as an independent self-directed skill and when it involves at least three practice sessions before participation in the trial. Experience of heterohypnosis does not seem to be essential in producing an effect for self-hypnosis.
Studies reporting no effect typically involved participants listening to audio recordings of hetero-hypnosis only. Meta-analysis revealed a medium-to-large effect size for self-hypnosis in clinical treatment.
Self-hypnosis can be defined as self-induction into the hypnotic process produced by self-generated suggestions. Self-hypnosis can be distinguished from hetero-hypnosis in that the latter requires the presence of a hypnotist to guide thoughts and deliver suggestions in the context of hypnosis. While a large amount of empirical exploration has been devoted to hetero-hypnosis and its clinical applications, relatively scant attention has been devoted to the study of self-hypnosis. Orne and McConkey (1981) stated "Given the popularity and therapeutic potential of self-hypnosis, further research is desirable to establish a scientific data-base concerning its actual clinical use" (Orne & McConkey, 1981, pp. 314) . The aim of the present work is to provide a systematic review of the clinical application of self-hypnosis. Studies have reported encouraging signs for the clinical applications of self-hypnosis. For example, research suggests that self-hypnosis can be effective in: overcoming a habit cough (Anbar & Hall, 2004) ; treating hemophilia (LaBaw, 1975) ; reducing tics in Tourette's syndrome (Lazarus & Klein, 2010) ; decreasing emotional distress in breast cancer patients (Bragard et al., 2016) and hot flashes among postmenopausal women (Elkins, Johnson, Fisher and Sliwinski, 2013) ; enhancing a therapeutic education program for children with chronic pain (Delivert, Dugue, Ferrari, Postone and Dahmani, 2018) ; advancing quality of life following coronary artery bypass surgery (Ashton et al., 1995) ; managing pain in female patients with multiple sclerosis (Hosseinzadegan, Radfar, Shafiee-Kandjani & Sheikh., 2016) ; raising pain threshold (Wolf and colleagues, 2016) ; reducing stress (Johansson & Uneståhl, 2006) ; influencing immune functioning (Gruzelier et al., 2001a; 2001b) ; treating depression in primary care (Dobbin, Maxwell & Elton, 2009) ; and improving reading comprehension and learning (Cooper, 1990; Wark, 1996; Wark & La Plant, 1991) .
However, when examining the literature on the efficacy of any clinical intervention it is the randomized control trial (RCT) that is considered the gold standard of scientific evidence. Therefore, here we systematically review RCTs of the clinical applications of self-hypnosis.
Inclusion criteria
Our review focuses on studies conducted since James Braid (1841) inaugurated the modern era of hypnosis. Although self-hypnosis is sometimes referred to as autohypnosis, the two terms are synonymous. Emile Coué (1922) , who coined the term "autosuggestion," did not directly refer to autosuggestion as selfhypnosis, but the two terms are considered similar by many authors. Nevertheless, Weitzenhoffer (2000) states that "Autosuggestion and self-hypnosis are not the same thing" (p. 380) and contends that it is improper for researchers to "lump autosuggestion under 'autohypnosis' when in fact there is little evidence that hypnosis is used at all.
However, the fact that the term autosuggestion has been used in this way by other authors as a label for self-hypnosis warrants it being used as a search term and examined, independently, in this review. Therefore, we conducted searches of the Cochrane Library, MEDLINE, PsycINFO, PubMed, and Scopus databases using the terms 'self-hypnosis', 'self-hypnotic', 'autosuggestion', and 'autohypnosis.' Only publications in English were considered. We selected RCTs in peer-reviewed journals in which self-hypnosis was applied to a clinical issue that one would typically seek treatment for, relief from, or assistance with in a clinical or medical setting, or for which one might seek therapeutic assistance. Studies comparing self-hypnosis against a no treatment control condition were excluded. With the focus being on clinical applications of self-hypnosis, we focus on studies comparing self-hypnosis to other clinical applications. As control conditions we included waiting list control, standard care, conventional treatment, and any other active or psychological therapy (e.g., biofeedback, cognitive-behavioral therapy, psychodynamic therapy, mindfulness, and relaxation therapy). Our search strategy yielded 576 records, and after excluding 58 duplicates, only 22 met the definition of an RCT and were included. Although two studies were omitted due to a failure to explicitly detail the methodology employed, most that were excluded were not RCTs.
See Table 1 for a list of the 22 randomized controlled trials reviewed. While we have attempted to be comprehensive in our coverage of the literature, relevant studies might have been overlooked. Nevertheless, we hope we have included enough key studies to provide the basis for a comprehensive investigation of the subject and consideration of key issues.
Self-hypnosis has been studied in a handful of areas with specific applications.
For that reason, we organized. studies into sections including applications of selfhypnosis dealing with pain, childbirth experience, pediatric applications, and stress and anxiety before we examined RCTs and reported a meta-analysis of our findings.
Pain and Self-Hypnosis
More studies have explored the effects of self-hypnosis on pain than any other application using self-hypnosis. Four studies (Jensen et al., 2009; Jensen et al., 2011; Lang et al., 2000; Tan et al., 2014) found that self-hypnosis outperformed active controls of EMG feedback, cognitive restructuring, structured attention, and sEMGassessed relaxation training in reducing pain. Two additional studies (Lang, Joyce, Hamilton, Lee & Spiegel, 1996; Lang et al., 2006) reported that self-hypnosis outperformed more 'passive' control groups, including conscious sedation, empathy, standard care, or no active treatment. In these six studies self-hypnosis was preceded by hetero-hypnosis and all taught participants self-hypnosis skills. Additionally, most participants in both Jensen et al. studies (2009; 2011) reported that they continued to use the skills they learned in treatment and experienced pain relief when they did so. Three of these studies (Jensen et al., 2009; Jensen et al., 2011; Tan et al., 2014) used audio recordings as part of the ongoing training, and three (Jensen et al., 2009; Jensen et al., 2011; Tan et al., 2014) had more than three practice sessions prior to testing. Of the studies that did offer audio recordings for practice, both Jensen et al. studies and the Tan et al. study also encouraged participants to practice without audio and to develop the skill set of self-hypnosis.
Studies have also used self-hypnosis for pain management in children. Of the two studies that met inclusion criteria, both (Liossi, White & Hatira, 2006; Olness, MacDonald & Uden, 1987) outperformed active controls of biofeedback, eutectic mixture of local anaesthetics, attention, and propranolol. In both studies, selfhypnosis was preceded by hetero-hypnosis. Neither supplemented the self-hypnosis training with audio recordings and both had daily, independent, selfpractice sessions.
All of the eight studies reviewed indicate that self-hypnosis is useful in reducing pain, with six outperforming active control conditions and two outperforming passive control conditions. All studies preceded self-hypnosis with a session of hetero-hypnosis, and all encouraged independent practice of self-hypnosis.
The use of audio recordings did not appear to be important in producing an effect for self-hypnosis.
Self-Hypnosis and Childbirth
Although hetero-hypnosis has been considered a potentially useful tool for application in obstetrics (Faymonville, Meurisse & Fissette,1999; Faymonville et al., 1995; Faymonville et al., 2000; Hermes, Trübger, Hakim & Sieg, 2004; Landolt & Milling, 2011; Madden, Middleton, Cyna, Matthewson, & Jones, 2012) , fewer studies have examined the effect of self-hypnosis. Harmon, Hynan and Tyre (1990) reported that adding self-hypnosis training to childbirth education classes produced shorter Stage 1 labor, but did not affect Stage 2 labor. Self-hypnosis also resulted in the use of less medication during labor and higher infant Apgar scores. In this study self-hypnosis was preceded by heterohypnosis and included more than three sessions whereby self-hypnosis was practiced in self-directed fashion. According to the authors, skills mastery represents one of the reasons for the successful outcome of this study, which concurs with the evidence reported herein. As well as incorporating stress inoculation training (Meichenbaum, 1977) into the childbirth education, an ischemic pain task (IPT) was used to evaluate the analgesic effects of the hypnosis when learning self-hypnosis skills. The authors argued that by using the IPT, hypnotic subjects were able to demonstrate to themselves increasing pain control over pain across sessions, and that this confidence carried over into the delivery room.
Three RCTs have been conducted more recently that met review criteria (Downe et al., 2015; Werner, Uldbjerg, Zachariae, & Nohr, 2013; Werner, Uldbjerg, Zachariae, Rosen, & Nohr, 2013) . Werner et al. (2013a) offered nulliparous female participants three self-hypnosis training sessions for coping with labor pain, which involved listening to audiotapes only with no preceding hetero-hypnosis session and no independent practice. The researchers found no difference between the selfhypnosis trained participants and the control group. In a subsequent review, Leap (2013) argued that just three single-hour classes late into pregnancy may not be enough to make a difference to reduce labor pain and use of epidural medication.
Another study by the same group (Werner et al., 2013b) in which self-hypnosis did not outperform controls but were equally effective as relaxation, mindfulness, and usual care also did not include prior experience of hetero-hypnosis nor independent practice and the audio recordings used were brief. The authors noted that other randomized controlled studies that reported an effect of hypnosis or selfhypnosis have used more time-consuming interventions (2013a,). The authors also suggested that tailoring the training more specifically to the individual needs of the participants could have produced a different result.
The Downe et al., (2015) study was conducted by the National Health Service (NHS) in the UK and examined the use of self-hypnosis for intrapartum pain in pregnant nulliparous women. The self-hypnosis group in the study did not reduce labor epidural use which was its primary objective. This study taught self-hypnosis in two training sessions three weeks apart, did not involve any self-directed skills, and provided participants with a 26-minute audio disc to use at home.
Overall, the evidence suggests that the application of self-hypnosis in obstetrics is not efficacious. However, in both the Werner (2013) studies and the Downe et al (2015) study, self-hypnosis was defined as listening to audio recordings, involved no specific self-regulated self-hypnosis skills, and did not involve a preceding hetero-hypnosis session. Some might question if the mere absence of the hypnotist (as in the case of audio recordings only) is truly self-hypnosis. In the one study that involved self-directed practice sessions, an effect of self-hypnosis was observed (Harmon et al., 1990) .
Stress, Anxiety and Hypertension
All three RCTs that explored the use of self-hypnosis to reduce stress, anxiety, and hypertension included training in self-hypnosis as a skill (Naito et al., 2003; O'Neill, Barnier & McConkey, 1999; Stanton, 1994) . The studies found that selfhypnosis outperformed active controls (i.e., mock neurofeedback, relaxation, and conventional discussion of anxiety reducing methods, respectively). The Naito et al (2003) study was the only one in this section to feature audio recordings for selfhypnosis practice sessions, but the researchers also provided participants with hetero-hypnosis as a precursor. All three studies had participants practice the selfhypnosis skills more than three times following initial training. O'Neill, Barnier, and McConkey (1999) noted that participants in the self-hypnosis group exhibited a greater sense of expectation, treatment efficacy, and overall change cognitively and behaviorally, compared with participants in the relaxation group, which buttresses a case for self-hypnosis advancing self-efficacy. When treating stress, anxiety, or hypertension there is good evidence that self-hypnosis is effective both when selfhypnosis is defined as a hetero-hypnosis precursor plus audiotape-based individual sessions and when it involves multiple self-directed self-hypnosis training sessions.
Additional RCTs
Outside of the specific areas covered so far, several other RCTs examined self- The program included daily self-practice of the self-hypnosis skills and an initial hetero-hypnosis experience using an audio recording. Audio recordings were not used for self-hypnosis practice sessions.
Self-hypnosis outperformed active controls of masking and attentiveness for alleviating tinnitus (Attias et al., 1993) in a study in which hetero-hypnosis was a precursor and audio recordings were used for practice. Self-hypnosis plus antiallergic therapy outperformed anti-allergic therapy alone for reducing hay fever symptoms (Langewitz et al., 2005) in research in which hetero-hypnosis was a precursor and self-directed practice was implemented thereafter. Zobeiri, Moghimi, Ataran, Ashari, and Fathi (2009) reported that self-hypnosis attenuated the severity of asthma symptoms and outperformed usual medication in a study that involved only self-directed self-hypnosis practice.
Swirsky-Sachetti and Margolis (1986) found that a self-hypnosis program significantly reduced the amount of factor viii used to control bleeding among haemophiliacs and significantly reduced general distress levels compared with a wait list control group. Hetero-hypnosis was a precursor and ongoing audio recordings were used for self-hypnosis practice; participants were then encouraged to create their own inductions and suggestions.
Laidlaw, Bennett, Dwivedi, Naito and Gruzelier (2006) used self-hypnosis as part of a program to maintain health and well-being in women with metastatic breast cancer. Women in the self-hypnosis group outperformed women in the waiting list control group, and self-hypnosis was found to be comparable to the active control group in terms of quality of life and mood. Hetero-hypnosis was a precursor and the self-hypnosis practice sessions were supported with audio recordings. Particpants were encouraged to generate their own suggestions and imagery as they progressed. Two of the seven studies in this section (Attias et al., 1993; Farrell-Carnahan et al., 2010) did not teach or encourage self-directed and self-regulated practice of self-hypnosis, and of those two studies, Attias et al. (1993) was the only one to reveal an effect for self-hypnosis (which also outperformed an active control). The Attias et al. (1993) study was the only one to have a precursor of hetero-hypnosis followed by exclusively audio recordings. All seven studies in this section encouraged four or more sessions of practice prior to testing.
Summary
Of the 22 studies reviewed, 18 found that self-hypnosis was an effective treatment, with 14 studies outperforming active controls. Of the four studies that did not find any effect compared with controls, self-hypnosis involved listening to heterohypnosis recordings only, none taught any self-directed or self-regulated skills, and three of the studies had three or fewer audio-led practice sessions.
Twelve of the 22 studies used audio recordings. Four used hetero-hypnosis audio recordings only (the four mentioned in previous paragraph) as the selfhypnosis offering in the study, whereas the remaining eight used audio recordings to supplement self-directed self-hypnosis practice. Of those eight, all showed an effect, with seven outperforming active controls.
Seventeen of the 22 studies taught and encouraged the use of self-directed and self-regulated skills. All of the 17 studies that encouraged self-directed and selfregulated skills documented an effect for self-hypnosis, and 16 outperformed active controls. Fourteen of the studies used more than three practice sessions, and seven used self-directed practice supplemented with audio recordings. Of the 10 remaining studies that encouraged self-directed and self-regulated practice, which were not supplemented with audio recordings, all outperformed active controls.
Sixteen of the 22 studies included more than 3 practice sessions, of which 15 were effective and 14 of those outperformed active controls. Of the six studies that used three or fewer practice sessions, three demonstrated an effect and all outperformed active controls.
Fourteen of the 22 studies used hetero-hypnosis as a precursor to selfhypnosis; 13 of those 14 revealed an effect for self-hypnosis, and all 13 outperformed active controls. Of the six studies with no hetero-hypnosis as a precursor, two showed an effect that outperformed active controls, both of which had more than three practice sessions and taught self-directed and self-regulated skills. The four studies with no hetero-hypnosis precursor and showed no effect, all used hetero-hypnosis audio recordings only and none taught self-directed or self-regulated skills. One single study that showed an effect for self-hypnosis, which outperformed an active control, had hetero-hypnosis as a precursor followed by audio recordings with no selfdirected or self-regulated practice.
The main ingredients that seem common to the successful outcomes reported herein appear to be that (a) individuals are taught self-regulated and self-directed skills and (b) have an opportunity to practice self-hypnosis on more than three occasions. Although there is also a case to be made for a precursor of heterohypnosis and for self-hypnosis practice to be supplemented with audio recordings, it is not as convincing as the importance of the first two ingredients. Exclusive use of audio recordings as self-hypnosis appear to lead to negative outcomes.
Meta-analysis
We used test statistics to compute effect sizes where comparisons were made between the self-hypnosis group and a control group. The effect sizes are expressed as correlation coefficients following recommendations of Field and Gillett (2010) . To avoid the problem of potential bias resulting from using multiple effect sizes from the same study, only the average effect size from each study was used such that each study only contributed a single effect size to the meta-analysis (Rosenthal, 1991) . This approach applied even when there was more than one control group. Hedges and Vevea's (1998) method was applied throughout; a random effect conceptualization of the meta-analysis was used. The effect sizes entered into the meta-analysis for each study are listed in Table 1 in the "Is there an effect?" column. We were able to compute effect sizes for 17 of the 22 studies that fit the systematic review criteria. In five of the 22 studies relevant descriptive and test statistics were not reported to enable computation of effect sizes and the authors of those studies did not respond to requests for the relevant statistics. Hedges and Vevea's (1998) estimate of between studies variance was 0.1069 and a Chi-square test of homogeneity of variance of effect sizes was significant (χ 2 (16) = 47.34, p < .001), indicating large variation in effect sizes overall. The mean effect size based on Hedges and Vevea's (1998) random-effects model was .536 (the 95% confidence interval was .398 (lower) and .650 (upper)) for which the z-score was significant (z = 6.635, p ,.001) and is a large effect size according to Cohen's (1988) criterion.
Estimating and correcting for Publication Bias
A publication bias analysis, as described by Rosenthal (1991) The funnel plot in Figure 1 . shows what is known as the small study effect where the smaller studies typically have the larger effect sizes. However, in the present set of studies it is clear that there is a potential confound in that the largest studies (Downe et al., Werner et al., 2012; 2013) were also the studies that did not include skill acquisition and self-directed self-hypnosis. Moderator analysis would be useful to some extent in this situation but, given the above confound and the limited number of studies available, moderator analysis would lack validity and power.
Future updates to the present meta-analysis should investigate the potential moderating effects of: exposure to hetero-hypnosis, whether skill acquisition was part of the study design, the use of audio tapes as self-hypnosis, and the number of training sessions.
Variation in the definition of and methodological approaches to self-hypnosis
The approaches of modern authors to the topic of self-hypnosis reveals a wide range of definitions and methodological approaches. There are clearly different approaches represented in the 22 studies the met our inclusion criteria. These differences are also reflected in the wider literature. For example, much of the research conducted by (Ruch, 1975) . In some studies participants engaged in self-hypnosis while the experimenter sat silently with them (Johnson & Weight, 1976 , whereas in other studies, subjects were asked to read and follow a full induction procedure by themselves (Shor & Easton, 1973) . Although some authors have argued that having had a hetero-hypnosis experience is likely to influence the way an individual relates to and uses self-hypnosis (Gardner, 1981; Sacerdote, 1981) ., other authors (Ruch, 1975; Johnson and Weight, 1976) have suggested that selfhypnosis is better learned first to advance ongoing hetero-hypnosis. Our review provides evidence that a hetero-hypnosis precursor to self-hypnosis is not necessary for an effect of self-hypnosis to be observed, although it is clear that these issues need to be further explored through research. A crucial question is how different forms of self-hypnosis modify the effectiveness of the treatment. Certainly, it is difficult to dissociate self-and hetero-hypnosis when self-hypnosis is defined as hetero-hypnosis followed by audio recordings of hetero-hypnosis. If self-hypnosis is to have a separate identity it is surely better for research to explore the benefits of self-directed, self-regulated hypnosis before more closely matching it to hetero-hypnosis. Selfdirected and self-regulated hypnosis are also likely to produce the added benefit of the development of self-efficacy (Fromm et al., 1981; Handelsman, 1984; Olness, 1975) .
Many of the studies that reporting an effect of self-hypnosis described it as a skill that can be practiced and improved (cf. Harmon, Hynan, & Tyre, 1990; Jensen, 2009; Lang et al., 1996; Liossi, White & Hatira, 2006; Tan et al., 2014) . When selfdirected sessions are part of the method, the exact number of independent practice sessions in the studies varies greatly and, in some studies, the exact number of selfdirected practice sessions was not reported. Future studies should aim to examine the number of sessions needed to derive maximum benefit of self-hypnosis, with the caveat that this number might vary from suggestion to suggestion and as a function of hypnotic suggestibility. Similarly, the amount of specific self-hypnosis training sessions provided to participants by the instructor was found to vary across the studies and warrants further investigation, especially regarding optimal development of the skill.
Conclusion
The reviewed literature indicates that self-hypnosis is effective with metaanalysis revealing a medium-to-large effect size. RCTs for various medical needs have shown self-hypnosis to be at least as effective as other better-perceived treatment tools such as relaxation and mindfulness. Indeed, many researchers have promoted the notion of using self-hypnosis alongside other methods given that each varies in their effectiveness and potential mechanism of effect.
In the Tan et al. (2014) study, the findings indicate that two sessions of selfhypnosis training may be as effective as eight sessions of hetero-hypnosis treatment.
Results from other studies may give cause to suggest self-hypnosis can be successful when hetero-hypnosis is not. In the Downe et al (2015) outperform controls where purely self-directed (i.e. not using audio recordings) selfhypnosis showed an effect (see Harmon, Hynan, Tyre, 1990) implies that sometimes self-hypnosis can be successful when hetero-hypnosis is not and warrants further investigation.
The portability of self-hypnosis is potentially its greatest contribution (Orne, 1990) . The self-directed nature of self-hypnosis can broaden its applicability for patient use in noisy conditions such as labor and birthing and surgical environments. The autonomy of the individual is fostered because he or she can use self-hypnosis independently, in a variety of circumstances and situations. Self-hypnosis has the potential benefit therefore of promoting selfefficacy (Fromm et al., 1981; Handelsman, 1984; Olness, 1975) with reported benefits such as self-esteem enhancement and validation of coping abilities (Olness, McDonald & Uden, 1987) . Sciences, 9(1), 188-192. doi:10.3923/jas.2009.188.192 Hetero-hypnosis experience -did the methodology begin with an initial use of hetero-hypnosis before the subject was expected to use self-hypnosis? Was heterohypnosis a precursor to self-hypnosis? Hetero-hypnosis here is defined as hypnosis conducted by a trained facilitator who is with the subject whilst hypnotising the subject. This can be one-to-one or in a group.
Training skills given? -Were the subjects given skills to apply self-hypnosis in a self-directed way (perhaps including creation of own suggestions and images etc. or otherwise, following a prescribed protocol by themselves).
Audio? -Were the subjects of the study given audio tracks to use and passively follow? This does not refer to the education or instruction being given by audio, but whether the self-hypnosis sessions themselves were delivered using audio.
No. of sessions <3? -Were the total number of self-hypnosis sessions prior to testing greater than 3? The total number of sessions are given.
Active control group? -Were the control group (or at least one of the control groups) using a direct strategy rather than being a passive control group e.g. Standard care, wait list, listening to audio. Where there was more than a single control group, all have been listed and rated as active or not.
Participant number -The number of study participants assigned to a self-hypnosis experimental group (SH) and control group (CG) are indicated. Where the study used a within-subject (WS) treatment design and participants received each of the treatment conditions, this is indicated.
Is there an effect? -Those with a (1) outperform active control groups. A (2) represents outperforming a passive control group (wait-list control, standard care). Effect sizes (or average effect sizes for those studies reporting multiple comparisons between groups) are also given here. All effect sizes reported are effect size r which were used in the reported meta-analysis. 
